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H I G H L I G H T S
• Transitions in Mediterranean oak
woodlands (montados) were assessed;
• Low spatial connectedness in montado
landscape increases its vulnerability;
• Changes were mostly explained by ﬁre
characteristics and spatial factors;
• Large ﬁres have a major role in transi-
tions from montado to pioneer commu-
nities.
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Fire is infrequent in the oak woodlands of southern Portugal (montado) but large and severe ﬁres affected these
agro-forestry systems in 2003–2005. We hypothesised transition from forest to shrubland as a ﬁre-driven pro-
cess and investigated the links between ﬁre incidence andmontado change to other land cover types, particularly
those related with the presence of pioneer communities (generically designed in this context as “transitions
to early-successional communities”). We present a landscape-scale framework for assessing the probability of
transition from montado to pioneer communities, considering three sets of explanatory variables: montado
patterns in 1990 and prior changes frommontado to early-successional communities (occurred between 1960
and 1990), ﬁre patterns, and spatial factors. These three sets of factors captured 78.2% of the observed variability
in the transitions frommontado to pioneer vegetation. The contributions of ﬁre patterns and spatial factors were
high, respectively 60.6% and 43.4%, the inﬂuence ofmontadopatterns and former changes inmontadobeing lower
(34.4%). The highest amount of explained variation in the occurrence of transitions from montado to early-
successional communities was related to the pure effect of ﬁre patterns (19.9%). Low spatial connectedness in
montado landscape can increase vulnerability to changes, namely to pioneer vegetation, but the observed changes
were mostly explained by ﬁre characteristics and spatial factors. Among all metrics used to characterize ﬁre pat-
terns and extent, effective mesh size provided the best modelling results. Transitions from montado to pioneer
communities are more likely in the presence of high values of the effective mesh size of total burned area. This
Science of the Total Environment 536 (2015) 338–352
⁎ Corresponding author at: ICAAM, Institute of Mediterranean Agricultural and Environmental Sciences, University of Évora, Núcleo da Mitra, Apt. 94, 7002-554 Évora, Portugal.
E-mail addresses: nunogui@uevora.pt (N. Guiomar), godinho.sergio@gmail.com (S. Godinho), pfern@utad.pt (P.M. Fernandes), rdpm@uevora.pt (R. Machado), nneves@uevora.pt
(N. Neves), jpaf@uevora.pt (J.P. Fernandes).
http://dx.doi.org/10.1016/j.scitotenv.2015.07.087
0048-9697/© 2015 Elsevier B.V. All rights reserved.
Contents lists available at ScienceDirect
Science of the Total Environment
j ourna l homepage: www.e lsev ie r .com/ locate /sc i totenv
